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STRUCTURAL ENCLOSED ROTOR CONFIGURATION FOR ELECTRIC 

MACHINE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a rotor 

configuration for an electric machine and, more 
particularly, to a rotor configuration including a 
magnetic shield member disposed between field winding 
modules and a rotor enclosure. 

[0002] In a conventional electric machine such as a 

generator having a rotor and a stator, the rotor is 
provided with field windings that excite the generator 
while receiving a current from an exciting current 
source. The stator is provided with armature windings 
from which electrical power is output. Typical rotor 
construction requires a field winding be assembled bar by 
bar, into radial slots milled into a rotor forging. 
Containment of the rotor field windings is typically 
achieved using rotor wedges, rotor teeth and retaining 
rings . 

[0003] As rotor wedges, conventional generator fields 

use axial slotted forgings to wedge in the copper field 
winding turn by turn. As a result, the significant mass 
of copper is strongly coupled with the rotor shaft as an 
integral entity. The end winding is then typically 
enclosed by two thick metallic retaining rings, which are 
attached to the rotor body via shrink fit. The 
configuration provides strong support for huge 
centrifugal forces from field windings under high 
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rotation speed and axial stiffness for steady rotor 
dynamics behavior. 

[0004] The current configuration, however, defines the 

process by which the windings are assembled and how the 
rotor is machined. The rotor size, especially the 
diameter, is limited by the material strength of the 
shaft and retaining rings. 

[0005] A simplified rotor enclosure is described in 

U.S. Patent No. 6,495,942. This construction replaces 
conventional containment components with a simplified 
enclosure . 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] In an exemplary embodiment of the invention, a 

rotor configuration for an electric machine includes a 
rotor shaft and a multi-pole rotor core secured to the 
rotor shaft. A plurality of field winding modules are 
respectively disposed over each pole of the multi-pole 
rotor core, and an enclosure is disposed over the field 
winding modules for containing the field winding modules 
over the rotor core. A magnetic shield is disposed over 
the field winding modules between the field winding 
modules and the enclosure. 

[0007] In another exemplary embodiment of the 

invention, the rotor core is a two-pole rotor core, and a 
pair of field winding modules are respectively disposed 
over each pole of the two-pole rotor core. The enclosure 
includes an assembly of metallic or composite structural 
rings disposed over the field winding modules. 
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[0008] In still another exemplary embodiment of the 

invention, a method of assembling a rotor configuration 
for an electric machine includes securing a multi-pole 
rotor core to a rotor shaft; disposing a plurality of 
field winding modules over each pole of the multi-pole 
rotor core, respectively; containing the field winding 
modules over the rotor core with an enclosure; and 
placing a magnetic shield over the field winding modules 
between the field winding modules and the enclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIGURE 1 is an assembly drawing of the rotor 

configuration of the present invention; 

[0010] FIGURE 2 is a perspective view showing the 

winding modules positioned over poles of the rotor core; 

[0011] FIGURE 3 shows the assembled rotor 

configuration including an enclosure that is partially 
cut away to show a magnetic shield; 

[0012] FIGURE 4 shows the assembled rotor 

configuration; 

[0013] FIGURE 5 shows a single piece ventilated 

shield; 

[0014] FIGURE 6 shows a multi-piece ventilated shield; 

and 
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[0015] FIGURE 7 is an end view of the multi-piece 

ventilated shield in FIG. 6 through a typical non- 
ventilated cross-section. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] An assembled rotor configuration 10 for an 

electric machine such as a generator or the like is shown 
in FIG. 4. With reference to FIGS. 1 and 2, the rotor 
configuration 10 includes a rotor assembly 12 having a 
rotor shaft 14 and a multi-pole magnetic rotor core 16 
secured to the rotor shaft 14. A two-pole core 16 is 
shown in FIG. 1. A plurality of field winding modules 18 
are respectively disposed over each pole of the multi- 
pole rotor core 16. Each of the winding modules 18 
includes an opening 20 therein for receiving each pole of 
the rotor core 16 such that the pole faces 19 of the 
rotor core 16 are exposed. 

[0017] Generally, the construction and materials of 

the magnetic core 16 and field winding modules 18 are 
known, and details thereof will not be further described. 
With continued reference to FIGS. 1 and 2, the field 
winding modules 18 are provided with projections 22 
extending into the opening 20, which projections 22 
engage corresponding notches 24 in the rotor core 16. 
Further projections 26 on a facing side of the field 
winding modules 18 are engageable with corresponding 
notches or grooves 28 formed in a field winding module 
support divider 30 disposed between poles of the rotor 
16. 
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[0018] After assembling the rotor assembly 12, with 

reference to FIG. 3, a magnetic shield 32 is disposed 
over the field winding modules 18. The shield 32 serves 
to protect the field winding modules 18 from currents and 
voltages induced by electromagnetic field harmonics. In 
one exemplary construction, the shield includes closed 
loop end circuits 34 disposed over ends of the field 
windings 18 and rotor assembly connected by axial members 
36 in areas covering the windings of the field winding 
modules 18. Other shapes of the magnetic shield 32 may 
also be suitable provided the shield 32 effectively 
insulates the windings. For example, the shield may also 
be made of cylindrical tube or hoop-sectioned (with 
longitudinal cut) tube in a single piece (FIG. 5) or 
multiple pieces (FIGS. 6-7) along the longitudinal 
direction. Preferably, the magnetic shield member 32 is 
made of an electrically conductive material such as 
aluminum, copper or Condall. 

[0019] With continued reference to FIG. 3 and with 

reference to FIG. 4, after assembling the rotor assembly 
12 and securing the magnetic shield 32, an enclosure 38 
is fitted over the field winding modules 18 and the 
magnetic shield 32 for containing the rotor components 
over the rotor core 16. The enclosure 38 may be formed 
of a one-piece tube shaped to fit over the multi-pole 
rotor core 16, the field winding modules 18, and the 
magnetic shield 32. Alternatively, the enclosure 38 may 
include an assembly of rings. Preferably, the enclosure 
38 encloses the field winding modules 18 over an entire 
length of the rotor core 16. The enclosure 38 may be 
formed of any suitable material such as a metallic 
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material or a composite material such as carbon fiber 
composite. In any construction, the enclosure 38 

preferably includes ventilation openings or slots 40 
providing discharge openings for winding ventilation 
without introducing stress concentrations in the 
enclosure 38. 

[0020] The shield can be formed either by spin casting, 
or by means of a rolled forging process or an extrusion 
process with detailed dimensions and tolerances being 
obtained by means of additional machining. These 
processes are known and further details thereof will thus 
not be described. 

[0021] With the rotor configuration of the invention, 

a simplified construction reduces manufacturing time and 
costs. A magnetic shield interposed between the 

enclosure and the field winding modules advantageously 
serves to insulate field windings. 

[0022] While the invention has been described in 

connection with what is presently considered to be the 
most practical and preferred embodiments, it is to be 
understood that the invention is not to be limited to the 
disclosed embodiments, but on the contrary, is intended 
to cover various modifications and equivalent 
arrangements included within the spirit. and scope of the 
appended claims. 
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